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TITLE: Letter to the Editor: the Irreversible Motions of a 900° 
Domain in BaTi03 
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PERIODICAL: Ceskoslovensky Casopis Pro Fysiku, 1959, Nr 2, 
pp 217-218 


ABSTRACT: The motion of a 90° domain of type ec , in the shape of 
a triangular prism of a monocrystal of BaTi03, was 
observed in an ac electric field (50 c/s) perpendicular 
to the ec axis of the domain (Fig la). Up to 
amplitudes of 1.1 kV/cm, the motion of the wall could not 
be measured, i.e. it was ¢ 0.35 p. With increasing 
amplitudes of the electric field, the domain began to 
move and its motibn increased until it reached 4.1 u at 
6.49 kV/cm, .4 similar result has been obtained by 
Little (Ref ;l)iin a 90° domain of a different type. 

The motion was studied in more detail with stroboscopic. 
illumination. It was found that the dependence of the - 
displacement of the domain on the momentary intensity of 
the electric field, followed the hysteresis curve. The 
vibrational motions of the walls have, therefore, an 
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Letter to the Editors The Irreversible Motions of a 90° Domain 
in BaTi03 
occurs when the motion of the wall stops before the 
field reaches its maximum amplitude (Fig 1b). Some’ 
factors to be considered in the interpretation of this 
phenomenon are listed. The motion of the domains was 
in phase with current. The above results show that the 
motion of the 90° domain walls contributed to the 
Card 2/2 typical hysteresis of the total polarisation of BaTi03 
crystals, 
There are 1 figure and 1 English reference, 
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TITL# 


ORIG. PUB. ¢ 


ABSTRACT 


caRnp: 1/1 


A Study of the Reaction Between Equimolar 
Mixtures of Barium Carbonate and Different 
Varieties of Titanium Dioxides,. 

Collect. Czechosl. Chem. Communs, 1959, 
ok, #4, 1206-1233. 

See RZKhim, 1958, #11, 35468. 
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TITLE: Letter to the Editor? The irreversible Motions of a 90° 
Domain: in BaTi03 


PERIODICAL: Geskoslovensky Gasopis Pro Fysiku, 1959, Nr 2, 
pp 217-218 


ABSTRACT: The motion of a 90° domain of type oc , in the shape of 
a triangular prism of a monocrystal of BaTi03, was 
observed in an ac electric field (50 c/s) perpendicular 
to the ¢ axis of the domain (Fig la). Up to 
amplitudes of 1.1 kV/cm, the motion of the wall could not 
be measured, i.e. it was < 0.35 p. With increasing 
amplitudes of tha electric field, the domain began to 
‘move and its motion increased until it reached 4.1 p at 
6.49 kV/em, -& similar result has been obtained by 
Little (Ref1})iin a 90° domain of a different type. 

The motion was studied in more detail with stroboscopic 
illumination. It was found that the dependence of the ~ 
displacement of the domain on the momentary intensity of 
the electric field, followed the hysteresis curve. The 

Card 1/2 vibrational motions of the walls have, therefore, an 
irreversible character. At higher fields, saturation wen 
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AUTHORS: Janovec, Vaclav; Brezina, Bohuslav; Arend, Hanus T.. ; y\ 


TITLE: The Physical Properties and Preparation of Ferroelectric 
Triglycinsulphate 


PERIODICAL: - Ceskoslovensky €asopis pro fysiku, 1960, Nr 1, : 
pp 63-80 + 92b and c (2 plates) 


ABSTRACT: In the introduction it is pointed out that many authors 
believe that triglycinsulphate\and its isomorphous. 
compounds, namely, triglycinselenate jfand triglycin- 
fluoroberylate, have great potentialities as ferroelectric 
materials. A number of papers have been: published on. the 
study of the physical properties and on questions of 
preparation of single crystals of these substances. 

In this paper the authors attempt to summarize this 
published information; they restrict themselves to 
setting out established facts since knowledge available 
so far does not allow unequivocal interpretation of the 
results, The subject matter is discussed under the 

Card 1/2 following paragraph headings: preparation of the compou 
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The Physical Properties and Preparation of Ferroelectric 
Triglycinsulphate 


crystallographic properties; domain structures; 
dielectric properties (dielectric hysteresis and the 
process of repolarization; permittivity; piezo-electric 
properties); properties of triglycinsulphate in the 
region of transformation from the ferroelectric to the 
non~ferroelectric state; possibilities of application, 
the main one being for memory elements of computers, 
There are 15 figures, 2 tables and 34 references, 

8 of which are Soviet, 2 Swiss, 2 French and 22 English, 


ASSOCIATION: Fysikalni astav SAV, Praha (Physics Institute 


Czechoslovak Academy of Sciences, Prague) 
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SUBMITTED: July 30, 1959 
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AUTHORS : _Brezina, B. and Janovec, V. 
TITLE: Electrolytic colouring and degradation of monocrystals 

of BaTi0z 

PERIODICAL: Silikdty, 1961, No.3, pp.189-202 
TEXT: The ceramic titanates used as dielectrics in miniature 
condensers become degraded with prolonged application of d.c. 
electric fields, i.e. their resistivity decreases. Various 


doping impurities have been used to reduce the tendency to 
degradation, but a full answer to the problem has not yet been 
found, The authors studied monocrystals because the problem 
there is simpler than in ceramics and it is possible to study 
optical and electrical changes in the crystal simultaneously, ; 
The process of degradation takes thousands of hours at room 
temperature but at higher temperatures it is considerably 
accelerated. Published work dealing with degradation of single 
crystals of barium titanate and titanate ceramics is mentioned, 
The crystals were grown in the shape of small platelets with an 
area of several tenths mm“ and a thickness of several 
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Z/012/61/000/003/001/004 
Electrolytic colouring ... E024/E435 


hundredths mm. Two small faces were provided with silver 
electrodes and the crystal was placed on the hot stage of a 
microscope. While fresh crystals show a slight yellow colour, 
the application of an electric field of the order of 100V/cm at 
250°C leads to yellow-brown colouring within a few minutes, 
starting at the positive electrode. In the absence of the field, 
the colour gradually fades throughout the crystal, If the 
electric field is reversed after coloration, the colour gradually 
disappears, starting from the new anode. If the field of the new 
polarity remains on the crystal for more than about 15 minutes, 
the brown colour starts reappearing at the new anode. The 
absorption spectra of the coloured crystals show a main peak round 
approx, 0.5 po. The conductivity was measured simultaneously and 
it was found that, together with the coloration, the conductivity 
of the srystals increased, A steep increase of conductivity 
occurs during the non-homogeneous brown coloration of the crystal, 
while during the homogeneous coloration, i.e. the later stage of 
coloration, the conductivity increases less steeply. At high 
intensities of the electric field (several kV/cm), the crystal 
breaks down after an initial gradual increase in conductivity. 
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A sudden decrease in the intensity of the electric field leads to 
bieaching of the crystal and a decrease in conductivity. The 
electrical conductivity of a coloured crystal is non-ohmic, 

While the temperature-dependence of the conductivity of the 
colourless crystal obeys a logarithmic law, the temperature~ 
dependence of the conductivity of a coloured crystal is somewhat 
irregular. No photoconductivity has been observed. The 
coloration slightly increases the permittivity and considerably 
increases the loss-factor 4. The authors considered the 
crystals of barium titanate as ionic crystals containing Schottky 
defects, Several colour centres, analogous to F-centres in 
alkali halides, can be formed and the authors call them f-centres. 
Similarly, v-centres can be formed. A crystal containing : 
f-centres has a surplus of cations while a crystal with v-centres 
contains a surplus of anions. f-centres can be produced in 
barium titanate by heating the crystals at low oxygen pressures 
(Ref,15: Coufovd, P., Arend, H., bude publikovdéno v Czech, J.Phys. 
1961); presumably oxygen evaporates from the crystal and thus a 
surplus of cations is formed. Several mechanisms are discussed 
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by the authors whereby colour centres can be formed by the 
passagé of current through the crystal. They consider that the 
silver electrodes behave as passive cathodes and active anodes. 
This means that metallic atoms are deposited on the cathodes but 
no f-centres are formed in the cathode region because 

equilibrium is restored by the migration of anion vacancies to the 
cathode. However, cation vacancies move towards the anode and 
simultaneously, electrons leave the crystal at the anode. Thus, 
yv-centres are formed in the anode region. These centres then 
move under the influence of the field and contribute to the 
electrical conductivity. The gradual fading of the colour after 
switching off the electric field can be explained by diffusion of 
the colour centres to the surfaces, where oxygen can escape. 
Acknowledgments are made to Candidates of Mathematical and Physical 
Sciences J.Fousek and K.Pdtek, industrial physicist P.Coufa and 
Doctor H.Arend, There are 12 figures and 17 references: 


10 Soviet-bloc and 7 non-Soviet-bloc, The four references to 
English language publications read as follows: Mott, N.F., 
Gurney, R.W.: Oxford University Press, 19573 Seitz, F.: Rev.Mod. 
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Saburi, 0.: Journ. Phys.Soc.Jap.14,9 (1959). 
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SUBMITTED: December 29, 1960 
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AUTHORS ; _Brezina Bohuslav, Engineer, Candidate of Sciences, and Fousek, Jan, ' 


Graduate Physicist, Candidate of Sciences 


TITLE: The domain structure of ferroelectric barium titanate and its 
influence on the dielectric properties of the latter 


PERIODICAL: Sklar a keramik, no. 4, 1962, 141-144 


and the factors modifying the configuration of the domain structure are described 
in a simplified way. The main cause of domain-structure formation is the reduc- 
tion of the system's free energy. It was found that the domain-structure forma- 
tion in ceramic ferroelectric materials is governed by the same Jaws as in single 
crystals. The influence of domain structure on the dielectric characteristics 

of the BaTiO, system, especially the mechanism of repolarization of ferroelectrics 
by the domain shift, are dealt with in detail, indicating the possibilities of 
producing f erroelectric materials with built-in properties .for application in 
variable capacitors, electromechanical transducers, computer engineering , and 


TEXT: Causes of the domain=-structure formation in ferroelectric materials / 
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BYezina, Bes and Fousek, Ja. 


- AUTHORS: 
O-degree and 160-degree domains in 


Interaction between 9 


TITLE: 
BaTiO, 


ce. PERIODICAL: Fizika tverdogo tela, v- 4; no» 6, 1962; 1400-1411 


“. QEXT; The principal types of interaction between go-degree and 180-degree op 
- domains during their motion in cry A ; 


w@iscussed. These arg: Effect of g0-degree walle on the 480-degree 
Srocesses of repolarization, effect of 90-degree repdlarization on 
O-degree walls on 90-degree . 
polarization on 90-degree repolariza-. 
a subdivision is 


these interactions ~~ 


gtal or ceramic BaTiO, specimens are 


. repolarization, @ 
‘tion. Though all these types occur simultaneously, such 


*" upeful in handling experimental material. The effect of 
< on the measured values of the electrical characteristics of ferroelectrics 


.: is examined. The authors! own experimental data are evaluated and 
; classified as above. Moreover, some possible types of interaction which 
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1. Vyzkumny ustav organickych syntez » Pardubice ~ Rybitvi, 
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The influence of a surface layer on the 180° switching of 
BaTi03 single crystals. Chekhosl fiz aneene ye no.1:21=-25 '64, 


1. Institute of Physics, Czechoslovak Academy of Sciences, 
Praha 8, Lumumbova 8 (for Brezina). 

2. Institute of Physics, Academy of Sciences U.S.S.R., 
Krasnoyarsk (for Fotcenkov), 
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ACCESSION NR: APL035378 2/0058/64/01h/001/o0h/o0h7 ! 
_ AUTHOR: Brezina, B.}3 Janovec, V, ie 


ot TITLE: Interpretation of electric Neld strength in barium titanate single ° : 
‘+ crystals “t 


' SOURCE: Chekhoslovatskiy fizdcheskiy shurnal, v. 1h, no. 1, 196k, libel? 


_. | TOPIC TAGS: permittivity, dielectric constant, electrostatic energy, electro- 
‘ static field, dielectric, coercivity, ferroelectric material, barium titanate, 

barium titanate single crystal, electric Meld strength, solid state physics, 

_ crystallography 


: ABSTRACT: Authors show that the electric field strength of unetched and | 
_ successively etched barium titanate crystals can be explained by the presence - of 
of a ferroelectric surface layer with reduced dielectric constant. In contrast 2 
_ to the Merz model (W. J. Merz, Journ. Applied Phys., 27 (1956) 938) waich con. ca 
sidered a homogeneous layer, authors assume that the dielectric constant within - 
the layer gradually decreases as it approaches the surface. W. Mertz (Journ. 2 
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"| Applied Phys. 27 (1956) 938) and ¢. F. Pulvari, (Journ. Am. Ceramic Soc., h2 
(1959) 355) found that the electric Meld strength E, on c-domain barium 


titanate crystals 1s higher in crystals with a smaller natural thickness d S: 
(not effected by etching) than for thicker crystals. This finding was spproxi-. 
mated by the hyperbolic function ?; 


E,=E,+% eas 
d (1) 


The model for a crystal with a homogeneous surface layer d, with dielectric 
constant €; leads to the relationship 


Bu Ba(! ra 2's) (2) 


'! where d is the natural crystal thickness; € , is the dielectric constant of the 
crystal interior; and Ep is some critical value of the electric field within ° 
the crystal at which switching occurs. Author used the expérimental values of 
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Eg * 950 volts/cm for a crystal without a surface layer and Ey = 700 volts/em 
for an unetched crystal. The valve qd, = 10°3 cm was taken from Glocar and 


Janovee's work (Czech. J. Phys. » B13 (1963) 261). These values were used to 
obtain the constant ¥', characterizing the coercive force of unetched crystals. 


- It was found that T © 1,6 Vy which is in satisfactory agreement with Mers's: 
. and Glogar and Janovec's data. "The authors thank V. Dvorak CG. Sc., Jd. Fouseak 


1 C. Se. and Z. Malek C. Sc. for stimlating discussions." Orig. art. has: 9 
‘ equations. : 


7 ASSOCIATION: Institute. of Physics, Czech. Acadeny of Sciences, Prague 
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Frequency dependence of the motion of © 90°domain walls in 


barium titanate, Izv. AN SSSR, Ser. fiz. 28 no. 4:717-721 
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AUTHOR: Brezina, B.s Fotcenkov, A. A. ; 
ee 
-, TITLE: The influence of a surface layer upon the 180 degree switching of BaTiO bi 2 

; sub 3 single crystals hae 
S@IRCE: Chekhoslovatskiy fizicheskly zhurnal, v. lj, no. 1, 196h, 2-25, T6a-b,":! 


eter 


: TOPIC TAGS: switching, clamping, d-c restoration, switching diode, crystallo- 
‘ graphy, BaTiO sub 3 crystal, anti-parallel domain, solid state physics, BaTiO 


sub 3-KF system, LiCl electrode . ! 


ABSTRACT: The effect of a BaTiO, single crystal surface layer on 180° switch- —: 
ing was found, BaTi03 single crystals without admixturas, which were grow ie 
from a BaTi03-KF system, were used. Crystals with a perfect surface and without 

_ internal stress were c-domained by a dec electric field for a maximm of 1 sec. i 

_ The crystals were examined by the microscopic method described by R. C. Millers : 

- and A. Savage (Journal of Applied Physics, 31 (1960), 662). A continually in- 
creasing voltage of a constant rate of 10 volts/min was applied to liquid 
LiCl electrodes in the direction of the crystal's c-axis. After the application 
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" of the electric field, the nucleating and moving anti-parallel domain walls pas, 
are visible when crossed Nicol prisms are used. The surface layer was 
successively etched from one or both sides simultaneously in concentrated 


1: H3P0), at 110-150 Cc. The surface layer on BaTi03 crystals causes the formation i 


,; of a large number of anti-parallel domains during switching by a d-c electric |. 
i field. These domains extend siddways only insignificantly. Conversely, the ‘ 
switching in crystals without a surface layer is characterized by the formation ; 
; of a small number of anti-parallel domzins in which the sideways motion of the 
: wall predominate. A long-term polarization (about 10 hours) with a dec field 
of 10 to 15 kilovolts/cm has an effect which is similar to etching a surface 
layer on both sides, The maximum displacement rate of the 180° wall in etched 
crystals was in the direction of the crystallographic a axis. The minimum ee 
. was in the direction forming a 45° angle with the a axis. Hence, primarily as. 
square domains with inwardly bending sides are produced from the original point: i - 
domains. Authors conclude that they cannot at present make any further con- | 
clusive statements concerning the fact that the number of the nuclei of anti- peers 
parallel domaihs can be influenced ¥ prolonged polerisation of BaTi03 single | 
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t 
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z 
‘ 
q 
“ erystals by a dec field. The relatively long periods of dec field pouteatien na 
'. which. are necessary for the change described indicate the presence of ion » eae 
‘exchange processes in the electric field which obviously effect the surface... oT cs 
-layere "The authors thank J. Fousek CG. Sc. and Ke Patek C. So. for valuable | eee 
‘discussions and H. T. Arend C. Sc. and J. vary for a ac the crystals." .: i.. 
ile ome 


, Orig. art. has: no graphics. 
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kliniky PLFSU v Kosiciach, prednosta doc, dro J.Hympan, s KHESu vy 
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1, Z Virologickelio ustava CSAY, riaditel akademik D,.Blaskovic. 
Z Ustavu epidemiologic a mikrobiologie v Bratislave, riaditel dr. 
I.Karolcek. 2% Neurologickeho oddeleni nemocnice v N., primar dv. 
D,Zachar. 2% Infekcneho oddelenia nemocnice v N., primar dr. 
B.Manicova. Z Biologickeho ustavu CSAV v Prahe, riaditel akademik 
1,Malek, Z Laboratoria pre stavovee C5AV v Brne, veduci profe 
J.Eratochvil. 2 Hygienickeho ustavu LSFU v Bratislave, prednosta 
akademik V.Mucha. 
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850.. BREZINA R, and TABORSKA D. Virol, Gstav CSAV, Bratislava. *Vyskum_ 
or slovensku. II. zdelenie: Sporadické pripady choroby a d’al3f 
vgskum rezervod4rovgch zvierat. Research of Q-fever in Slova- 
kia. II. Sporadic coos and further investigation of re- 
servoir animals CSL. EPIDEM. MIKROBIOL. IMUNOL. 1956, 5,3 (152- 
155) Tables 2 
A description of 41 sporadic cases of Q-fever which occurred in the period 
May 1954-October 1955 in Slovakia is given. Professional character the 
disease was observed with these patients. Some epidemiologic and clinical ob- 
servations are mentioned (2 cases with exanthema). Animals which could pos- 
sibly be a reservoir of the infection have been serologically examined - the 
results of serologic reactions are given. Apart from the animals found to be 
reservoir species in 1954 (deer, doe, mus domestica and shrew-mouse), spe- 
cific compiement-fixing antibodies have been found in the sera of 14 brown 
ae 3 foxes and & hares. ‘The Amportance of these findings is discussed. © 
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' 2147, BREZINA R. Virol. Ost. CSAV, Bratislava. *Prfspevok k 8tddiu rozpusthného 
nu C. burneti. Zdelenie J; Rozpustng antigén v sérologickfch reakciach 
a v imunite proti Q horétke. Study of the soluble antigen of C. 
burneti. I. The soluble antigen in serological reactions 
and immunity against Q fever CSL. EPIDEM. MIKROBIOL. IMUN. 
1956, 5/5 (239-245) Graphs 1 Tables 5 
The soluble antigen gained by ether extraction of infected yolk-sacs was concentrat- 
ed by low-grade evaporation, 40% ammonium sulphate and 25% alcohol. In the latter 
the most satisfactory results in the complement-fixation reaction were achieved in 
a 20-fold concentration. The immunogenic effect tested in guinea-pigs and evyaluat- 
ed according to the number of febrile days after the administration of living coxiellas 
in comparison to controls directly depends on the amount of the administered antigen. 
Soluble antigens of different strains were the same in their immunogenic effect. 
Complement -fixation and agglutination antibodies were demonstrated as the result of 
immunization with soluble antigens, The allergic reactions with the soluble antigens 
in skin tests are weaker in comparison with the corpuscular antigen but without dif- 
ference in its dynamics. The presence of soluble antigen in the blood of guinea-pigs 
during the febrile state could not be proved. — Strauss - Prage (IV, 17) 
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Inst SRN ; 
Title : The Action of Auromycin and Terramyein upon Experimental 


Mice Infection. 


Orig Pub : Veterin, casop., 1957, 6, No 3, 184-191 


Abstract : Mice were infected with the strain L-35 C. burneti which 
caused chronic infection. The administration of aurony- 
cin and terramycin at the start of the infection period 
lowered the curve of formation of complement fixation of 
antibodies. In the reinfection of mice, which had cr hac 
not received auromycin, no differences in sensitivity 
were found, 
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Monthly List of East European Accessions (AI), LC, Vol. 8, No. 9, September 1959. 
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